1 3 Equine strongyles are a major health issue. Large strongyles can cause death of horses while 1 4
where p i is the proportional abundance of species i. 1 4 1
Species turnover can occur along environmental gradients, hence resulting in variation 1 4 2 among individual communities from a given group. This measure of dissimilarities between 1 4 3 communities was originally coined as β-diversity (Witthaker, 1960) , and will contribute only 1 4 4
marginally to the global diversity if individual communities show little or no variation among 1 4 5 groups. Difference in β-diversity among environmental factors (location and horse sex) was 1 4 6 tested following a multivariate framework (Anderson, 2006; Anderson et al., 2006 where y stands for species count or prevalence accordingly. 1 7 9
A linear regression analysis was applied to Shannon's index values to evaluate variation 1 8 0 between farms and sexes. 1 8 1
For every model, the sex effect on species relative abundance and prevalence was estimated 1 8 2 across farms (19 mares and 8 stallions). The farm effect accounted for both management and 1 finding was in contradiction with previously reported results from an abattoir survey, that 2 9 2 highlighted negative interactions between major species (Stancampiano et al., 2010) . 2 9 3
Although, the negative interactions mostly occurred between species that were less 2 9 4
represented in our present report, i.e. S. vulgaris and S. edentatus or Triodontophorus species 2 9 5 (Stancampiano et al., 2010) . But results from the previous survey were grounded on 2 9 6 relatively low infection intensity as only 1,590 adult worms were found from 60 horses (26.5 2 9 7 worms per horse on average) (Stancampiano et al., 2010) . On the contrary, horses sampled in 2 9 8 the current study yielded an average of 538 adult worms per horse, providing enough 2 9 9 resolution to interrogate species interactions. In addition, our analyses were restricted to the 3 0 0 best dispersers, hence preventing spurious positive associations that can occur when 3 0 1 correlating low counts (Poulin, 2001) . Our results were in line with known positive 3 0 2 associations between core species (Holmes, 1987) . Reports of helminths species co-occurring 3 0 3 more often than expected by chance have also been made for human and rodent systems 3 0 4 (Behnke, 2008). These positive interactions could arise from niche partitioning between 3 0 5 species within horses. It could explain positive feedbacks between Cylicostephanus goldi and 3 0 6
C. nassatus for instance that mostly occupy the dorsal and ventral colon respectively 3 0 7
( Collobert-Laugier et al., 2002; Stancampiano et al., 2010) , but does not support positive 3 0 8
interactions between Cylicostephanus minutus and Cylicostephanus calicatus that tend to 3 0 9
share the same organs (Collobert-Laugier et al., 2002; Stancampiano et al., 2010) . It may 3 1 0
hence suggest that some of the equine strongyle species share mutualistic interactions as 3 1 1 already reported for rodent models (Behnke, 2008 Host sex is a significant driver of parasite community, males being generally more heavily 3 2 6
infected than females (Poulin, 1996) . This pattern does not always hold (Grzybek et al., 3 2 7 2015), especially in horses where definitive consensus has not been reached yet (Kornaś et  3  2  8 al., 2010; Kornaś et al., 2015; Debeffe et al., 2016) . Our results suggested that horse sex did 3 2 9
not exerted a conserved influence on worm relative abundance across species, but that mares 3 3 0 had more consistent strongyle communities. In addition, higher C. calicatus worm counts 3 3 1
were found in stallions. This finding was already reported in a previous Australian survey, 3 3 2 that also evidenced additional host sex interactions for C. coronatus and C. catinatum 3 3 3
( Bucknell et al., 1995) . Variation in the qualitative composition of strongyle structure might 3 3 4
hence contribute to the lack of clear difference between male and female excretion patterns. 3
3 5
But mechanistic explanations to support a higher turnover in males remains unclear and 3 3 6 deserve further exploration. In the case of species-bias in anthelmintic resistance, this could 3 3 7
favour the implementation of differential management between the two sexes. longibursatus. We could also evidence that less than ten horses were needed to sample most 3 4 5 of the diversity, which is particularly relevant for logistically constrained surveys. 3 4 6
More fundamentally, it seems that equine strongyle communities are largely structured 3 4 7 around a network of positive, if at all, interactions, with the only exception of C. pateratum. 3 4 8
While mutualistic interactions and niche partitioning could explain this pattern, the observed 3 4 9
trade-offs between fecundity and dispersal abilities may also explain this coexistence. 3 5 0
Horse sex did not appear to influence the overall worm counts, but a higher species turnover 3 5 1 was found among stallions. This latter finding would be particularly relevant in case of 3 5 2 differential resistance to anthelmintics between species, that would eventually lead to 3 5 3 contrasted recommendations between mares and stallions. 3 5 4
While our data provided new insights into the structuring equine strongyle communities, only 3 5 5 a limited set of the potential factors shaping these communities have been tackled. Further 3 5 6
research in this area should make use of recent advances in sequencing technology to 3 5 7
increase the sensitivity of worm sampling and also interrogate putative interactions with the 3 5 8
host gut microbiota. The authors are particularly indebted to the premise managers who took part to this survey. Figure 1A represents the relationship between species relative abundance and its prevalence 3 6 5 across sites and seasons. Figure 1B displays the relationship between species prevalence and 3 6 6
its published fecundity in eggs per female. In each case, regression line and 95% confidence 3 6 7
interval (grey area) is represented. For these two sites, the sampling effort (x-axis) required to detect a given number of species 3 7 1 (y-axis) is plotted as a blue line with 95% confidence interval (blue area). Box-plots stand for 3 7 2 random variation measured by permutations. Vertical lines assess the sampling effort able to 3 7 3 detect to 90% of species in a given site. occurred significantly more often than expected. 3 8 0 Figure 3B represents a network, drawn using a force-directed algorithm from the matrix of 3 Boxplots of strongyle counts are plotted against horse gender (red for females and blue for 3 9 4 males) across farms. Of note, is the higher abundance for Cylicostephanus calicatus (CAL) in 3 9 5
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